Biomedical research, no matter how well designed and ethically conducted, carries uncertainties and exposes participants to risk of injury. Research injuries can range from the relatively minor to those that result in hospitalization, permanent disability, or even death. Participants might also suffer a range of economic harms related to their injuries. Unlike the vast majority of developed countries, which have implemented no-fault compensation systems, the United States continues to rely on the tort system to compensate injured research participants-an approach that is no longer morally defensible. Despite decades of US advisory panels advocating for no-fault compensation, little progress has been made. Accordingly, this article proposes a novel and necessary no-fault compensation system, grounded in the ethical notion of compensatory justice. This first-of-its-kind concrete proposal aims to treat like cases alike, offer fair compensation, and disburse †
provision of medical care and compensation for injured research participants, 6 the United States continues to rely on the tort system as the primary route to remediation. 7 Unfortunately, for most injured research participants, the tort system is a litigation lottery: a few plaintiffs receive large settlements, but most recover little or nothing from the legal process. 8 To compound this problem, a variety of federal laws preclude some classes of research participants, including international participants and the US participants in federally conducted research, from successfully bringing suit for their research-related injuries. 9 The absence of a federal policy to address research-related injuries means that many injured research participants are abandoned at their most vulnerable moment by the very regulations designed to protect them. 10 This issue has not gone unnoticed; over the past 40 years, a number of proposals have been put forth to address the problem of compensation for research-related injuries. 11 Of these, the three systems that have garnered the most attention from federal advisory committees considering the issue are as follows: the creation of a specialty court (like the Vaccine Court operated under the National Vaccine Injury Compensation Program), the establishment of a nationwide compensation fund (like the September 11th Victim Compensation Fund or BP Deepwater Horizon Compensation Fund), and the enactment of a legal requirement compelling research institutions and/or research sponsors to purchase insurance or self-insure against research participants' injuries (somewhat like workers' compensation). 12 These proposals-as previously articulated by their proponents-have been criticized for a variety of reasons, including that they do not provide a cohesive ethical justification for compensation, do not provide a framework for evaluating claims, and require too much bureaucracy. 13 This article is the first to propose a concrete and detailed no-fault compensation system, grounded in the ethical notion of compensatory justice, to address researchrelated injuries. Taking its cue from the 1982 President's Commission for the Study of Ethical Problems in Medicine and Biomedical Behavioral Research-which concluded that a successful compensation system would treat like cases alike, make fair payment for the harm sought to be remedied, and disburse funds with maximum efficiency PREVENTION 63, 63 (1987) (invoking the phrase 'litigation lottery' to describe the tort outcomes that displace fair and rational methods of compensation). 9 See Pike, supra note 7, at 29, 38; Elizabeth R. Pike (discussing a variety of compensation schemes including a specialty court and a nationwide compensation fund). 12 MORAL SCIENCE, supra note 6, at 56, 69; Ethical and Policy Issues, supra note 2, at 123, 126 . 13 See Henry, supra note 10 (describing the absence of a cohesive justification for no-fault compensation); Pike, supra note 7 (critiquing the specialty court and compensation fund approaches to compensation for researchrelated injuries).
and minimum administrative cost 14 -this article argues that a no-fault compensation system should take the form of a self-governed insurance/self-insurance program, rather than a specialty court or nationwide compensation fund. The proposal requires research sponsors and institutions to self-insure or purchase insurance to cover the costs of acute medical care and compensation for injured research participants. 15 In addition to satisfying the criteria for an ethical compensation system set forth by the 1982 Commission, this proposal also has the benefit of harmonizing national and international approaches to compensation, an increasingly important goal as research becomes ever more globalized, as multisite trials increase in number, as the United States moves to single-IRB review, and as the most recent iteration of the Declaration of Helsinki makes compensation for research-related injury an essential component of ethical research. 16 Before detailing the proposed compensation plan, this article sets forth three critical aspects of the groundwork on which it is built. First, the article starts by briefly describing the current ad hoc approach to addressing research-related injuries and explains why continuing that practice is not only practically infeasible, but also morally deficient. It then offers possible explanations for why stakeholders-including the United States government, institutions, and industry sponsors-have thus far failed to implement a no-fault compensation system despite four decades of federal advisory panels calling for such a solution. Second, the article advances a theory of compensatory justice to support the position that compensation is owed to participants who suffer research-related injuries. This theory ultimately shapes determinations about when research participants are eligible for compensation and what kinds of compensation are available. Third, the article provides a brief explanation of why the proposed no-fault insurance/self-insurance plan that follows is ethically, legally, and practically preferable to a specialty court or nationwide compensation fund.
INADEQUACIES OF THE STATUS QUO

Uneven Coverage for Research-Related Injuries
Under the current federal regulations, researchers, institutions, and sponsors are not required to provide free medical care or compensation to injured research participants. The human subjects research regulations simply require that, for research involving greater than minimal risk, the informed consent document must include 'an explanation as to whether any compensation and ... any medical treatments are available if injury occurs, and if so, what they consist of, or where further information can be obtained'. 17 In addition, the rules stipulate that the informed consent process
Just compensation: a no-fault proposal for research-related injuries r 649 cannot include any exculpatory language that would force a research participant to waive any legal right or release any investigator, sponsor, or institution from liability for negligence.
18
In the absence of a legal requirement to provide care or compensation to injured participants, most academic institutions and government agencies have not implemented a compensation system. 19 A recent study found that more than half of the US research institutions surveyed do not offer free medical care or other compensation for researchrelated injuries, and that less than 5 per cent offer 'unconditional compensation', defined in that study as a statement by the research institution that it will pay for harmful effects or injuries resulting from the experimental intervention. 20 These findings are consistent with earlier surveys, which found that the majority of research institutions charge injured research participants the usual and customary fees for medical care and do not provide compensation for lost wages, disability, or long-term care.
21
Although most academic institutions and government agencies do not cover the medical costs associated with research-related injuries, there are a few exceptions. Of these, the best-known academic institution is the University of Washington (UW), which has a self-funded, no-fault plan that provides up to $250,000 in medical treatment at a UW facility and up to $10,000 in out-of-pocket expenses to healthy participants who experience research-related injuries. 22 A handful of other academic institutions have implemented more modest self-insurance programs to provide limited 18 medical coverage for injured research participants. 23 The Department of Veterans Affairs, the Department of Defense, and the National Institutes of Health (NIH) Clinical Center, among others, also have policies that offer medical care to participants who suffer research-related injuries in agency-conducted clinical trials, 24 and Medicare covers the costs of care for some trial-related injuries. 25 Unfortunately, because these academic, government, and private programs cover only limited research populations, most participants in research remain unprotected when they sustain research-related injuries.
Trade representatives for pharmaceutical and biotechnology companies have asserted that many of them 'carry insurance to cover the costs of research-related injuries'. 26 Because industry sponsors are not legally required to carry insurance, there are no guidelines for how much coverage they should have, which injuries are covered, what kinds of compensation they should offer, or even how and when research participants should be informed that compensation is available in case of injury. Importantly, there are no available data to demonstrate that sponsors reliably pay claims initiated by injured research participants. To the contrary, some critics suggest that industry insurance policies are so vaguely written that insurers typically avoid payment under their terms altogether.
27
The Litigation Lottery Because most institutions and sponsors do not provide free medical care for research-related injuries, and almost none provide monetary compensation, injured 23 Just compensation: a no-fault proposal for research-related injuries r 651 participants have few avenues for addressing their research-related health and financial injuries other than through the tort system. The tort system, however, presents several challenges for injured research participants, who can rarely meet the financial and evidentiary burdens of a successful legal claim. Although there are a few reported cases in which plaintiffs with research-related injuries prevail, these outcomes are generally limited to facts in which there was deficient informed consent, investigator conflict of interest, or fraud. 28 For the vast majority of injured research participants, the tort system is a costly, lengthy, and adversarial process that yields no remedy.
29
Most research-related injury cases allege negligence, an action that requires plaintiffs to prove not only that the research team breached a duty to them, but also that the research intervention caused their injury, and that the research team was at fault. At each juncture in this process, the injured participant faces obstacles to recovery. 30 First, there is a growing consensus that as long as researchers comply with the federal regulations and satisfy IRB requirements prior to conducting research, they have satisfied their duty of care. 31 Second, proving causation is problematic for research participants, many of whom suffer from underlying medical conditions that make it difficult to determine whether their alleged injury is the result of the experimental intervention or their disease. 32 The last, and arguably most challenging, element of a tort claim for injured research participants is proving that the investigator, research institution, and/or sponsor are at fault. 33 Well-conducted research can and does sometimes result in injuries in the absence of negligence or wrongdoing, which is precisely why experimental trials are so important. But in the absence of fault, research participants are generally unable to successfully sue in tort. 34 Moreover, certain classes of injured research participants, including the US participants in federally conducted research and international participants in both privately and federally funded research, face additional legal barriers to recovery.
35
Gridlock For 40 years, federal advisory panels have concluded that the absence of an adequate remedy for research-related injuries is inconsistent with the otherwise protectionist rules governing research with human participants. 36 These advisory panels have repeatedly recommended that the United States implement a no-fault compensation program and have noted that continued reliance on the tort system may be unjust. And yet, the primary mechanism for compensation remains the tort system. The absence of systematic no-fault compensation may result, in part, from a lack of political will, a mistaken belief that the current legal system offers sufficient recourse, and a desire to have more data about the nature of research injuries and the costs of addressing them. 37 The fact that research participants lack the solidarity, identity, and advocacy focus that enables other groups to function as collective bargaining units and demand better protections may also explain why change has not been forthcoming. 38 Finally, although numerous federal advisory committees have recommended no-fault compensation, their failure to coalesce around a moral justification for that duty has created 'moral gridlock' and impeded efforts toward systematic change. 39 Given the widespread national and international consensus that no-fault compensation is owed to injured research participants, the time is ripe for implementation of an ethically sound, administratively efficient, and financially feasible no-fault compensation plan.
ETHICAL JUSTIFICATIONS FOR COMPENSATION
The no-fault system proposed in this article is grounded in the ethical principle of compensatory justice, which is the justification for no-fault compensation that has historically garnered the most support from federal advisory panels considering this issue. 40 Compensatory justice operates from the premise that there is an obligation to redress injuries suffered by individuals who undertake risks in an activity that is for the benefit 35 37 See Henry, supra note 10, at 412, 421; Pike, In Need of Remedy, supra note 9, at 183. Some have argued that there are not enough research-related injuries to warrant implementing no-fault compensation. There are three responses. First, the data on compensation for research-related injuries are extremely limited, making it difficult to make far-reaching determinations on the scope of the problem. Second, as an ethical matter, even if the number of injured research participants is small, it is nevertheless unjust to require them to bear the physical and financial costs of their injury. And third, as a practical matter, if the number of injuries is small, the cost of implementing no-fault compensation should be quite low. 38 See Elliott, supra note 27, at 7; Henry, supra note 10, at 421. 39 Henry, supra note 10, at 412 (explaining that the various federal 'committees' articulation of numerous and sometimes disparate reasons for compensating injured research subjects actually results in incongruent obligations that favor different kinds of compensation systems'). 40 Id. at 417.
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of others. 41 The principle is one of fairness: when people are engaged in a collective enterprise, those who accept the benefits of that enterprise must compensate those who incur injuries on their behalf. 42 Veterans' benefits, for example, are provided to individuals who undertake risks to preserve national security. Ensuring that compensation is available for research-related injuries serves a similar end. It acknowledges and remedies the injuries that individual research participants may suffer in the broader quest to advance and improve the public's health.
Although federal advisory panels have generally agreed that compensatory justice ought to underpin a no-fault compensation system for research-related injuries, they have deliberated about other important questions, including whether all research participants-or only healthy volunteers in non-therapeutic research-qualify for compensation; whether the research enterprise or society is the beneficiary of research and thus the party obligated to compensate injured participants; and whether to offer acute medical care only, or also financial compensation for injuries. 43 These issues are addressed in turn.
First, the no-fault plan proposed in this article does not distinguish between types of research participants for eligibility purposes. Regardless of whether an injury is sustained in so-called therapeutic or non-therapeutic research, compensatory justice requires that compensation be available. 44 Although some federal committees have concluded that injured research participants in 'therapeutic research' have a 'weaker moral claim' for compensation than their counterparts in non-therapeutic research because the former participate 'with the hope of deriving personal health benefits', 45 that analysis is unpersuasive for two reasons. Not only do many patient participants expose themselves to greater risks in research than they would undertake in ordinary medical care, there is also no guarantee that their research participation will yield personal benefit. Moreover, compensatory justice does not focus on the individual's motivation in participating in a given activity; rather it emphasizes whether the activity is intended to benefit others. Just as a soldier's motivation for enlisting in the military has no effect on his or her qualification for veterans benefits, so too, the research participant's motivation for enrolling in a clinical trial should have no effect on his or her eligibility for compensation. In both cases, the relevant criterion is that an individual has undertaken risks by participating in an activity primarily intended for the benefit of others.
Second, the proposed no-fault plan places the compensatory obligation squarely on the research enterprise-research institutions and industry sponsors-rather than on society at large. Although the benefits of research ultimately redound to society, 46 the research enterprise is the better locus of primary responsibility for research-related 41 injuries for several reasons: it is the first party to 'profit or derive other benefits' from research, 47 its proximate relationship with research participants means it is best positioned to efficiently redress injuries, and it can internalize the costs of compensation or shift those costs to society downstream. 48 Moreover, by imposing responsibility on the research enterprise, the proposed plan reinforces the well-accepted ethical standards of professional beneficence and nonmaleficence. 49 Consistent with those duties, the system may appropriately reduce or eliminate some high-risk research, as institutions and sponsors weigh the costs of covering potential research-related injuries in higher risk trials against prospective benefits from those trials.
Third, because compensatory justice involves attempting to restore individuals to the state of affairs they enjoyed before their injury, the proposed no-fault system includes the provision of free, immediate medical care for research-related injuries as well as financial compensation for lost wages, disability, long-term medical care, and where indicated, death benefits. 50 In recommending monetary compensation in addition to acute medical care, the proposal acknowledges and responds to the 'actual loss of wages and out-of-pocket costs directly resulting from research-induced injuries'. 51 In keeping with the requirements of compensatory justice, this approach aims to leave participants 'no worse off than they would have been had they not participated in research'. 52 Finally, it is important to note that the proposed no-fault compensation plan does not preclude participants who suffer research-related injuries from instead pressing their claim through the traditional tort system. 53 The tort system, which operates under the principle of reparative justice, is designed to 'repair' an injury to one party that is wrongfully caused by another. In cases where research-related injuries are the consequence of unethical research or wrongdoing by the research enterprise, the tort system's focus on fault may offer a more morally appropriate and financially 47 Ethical and Policy Issues, supra note 2, at 126. 48 Guido Calabresi, Some Thoughts on Risk Distribution and the Law of Torts, 70 YALE L.J. 499 (1961) (explaining that manufacturers can spread the risks of making a product across consumers through higher pricing, which represents the product's true cost). 49 MORAL SCIENCE, supra note 6, at 61 (noting that researchers 'ought not to engage in such research unless they can be assured that there is a system in place to care for those harmed by research so that their duties of beneficence and nonmaleficence can be fulfilled'). 50 Although compensatory justice aims to make people whole, no-fault compensation systems may fall short of this ideal as compared to the tort system with regard to some remedies (eg compensation for pain and suffering). Nevertheless, the vast majority of injured participants will fare better under the no-fault system than they do under the status quo. 
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remunerative approach to making an injured party whole again than the no-fault compensation plan offered here. The allowance of punitive damages in tort, for example, provides monetary compensation to the injured party, punishment for the bad act, and deterrence to future wrongful behavior. As this article noted at the outset, however, the vast majority of research-related injuries are not the result of wrongdoing, and are therefore the impetus behind-and the ideal candidates for-the no-fault compensation system proposed below.
WHAT FOR M SHOULD A NO-FAULT COMPENSATION SYSTEM TAKE? As the President's Commission noted in 1982, a just compensation system should treat like cases alike, make fair payment for the harm sought to be remedied, and disburse payments with maximum efficiency and minimum administrative cost. 54 It should incentivize research sponsors to manage and mitigate risks to participants-part of the package of research protections aimed at making the research enterprise safer. A just compensation system should be able to make nuanced determinations of causation. As a matter of administrative cost, it also should minimize new bureaucracy. Finally, a US no-fault compensation system should aim to meet or exceed the ethical standards for compensation set forth by international declarations and held by the United States' international research partners.
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Federal advisory panels have primarily focused on three types of no-fault compensation systems that could meet the criteria laid out above. One type of no-fault compensation scheme that has been proposed to address research-related injures is a specialty court modeled on the Vaccine Court, which was established by the National Vaccine Injury Compensation Program (NVICP). 56 Congress intended the program to provide a 'swift, flexible, and less adversarial alternative' to tort lawsuits. 57 The NVICP permits individuals injured by vaccines to petition the federal government for compensation. Claimants present their medical records to the Vaccine Court to demonstrate that shortly after they were vaccinated, they developed one of several adverse events listed in the Vaccine Injury Table. 58 Compensation is provided by the Vaccine Injury Compensation Trust Fund, which is funded through a 75 cent surtax on the purchase of each vaccine. 59 Consequently, those who are vaccinated pay into the Fund that compensates those who are injured.
Since its inception, reviews of the Vaccine Court have been mixed, with some commentators contending that it works reasonably well, and others criticizing it for becoming too adversarial, having a severe backlog of cases, and only addressing a narrow range 54 of all vaccine-related injuries. 60 Setting aside those criticisms, a specialty court is nevertheless inapt in the context of research-related injuries. Although a specialty court might aim to treat like cases alike and disburse payments with maximum efficiency and minimum administrative cost, it may not adequately incentivize safer research. For instance, because the Vaccine Court is funded by a surtax on all vaccines and immunizes vaccine manufacturers from liability, the existence of Court by itself provides vaccine manufacturers little incentive to mitigate risk. Moreover, unlike vaccine-related injuries-which arise from a defined set of vaccines and are generally predictable enough to be charted in a compensation table-the injuries arising from research emanate from thousands of clinical trials, are wide ranging, frequently unforeseeable, and involve more challenging and nuanced determinations of causation. 61 Additionally, the Vaccine Court was established to address the urgent national concern that tort lawsuits would force vaccine manufacturers out of the market altogether. 62 The significant political will required to create a new, stand-alone bureaucracy is unlikely to materialize in the context of compensating injured research participants. 63 A second model that has been suggested to address research-related injuries is a no-fault compensation fund similar to the September 11th Victim Compensation Fund or the BP Deepwater Horizon Disaster Victim Compensation Fund. 64 With funds like these, an amount of money is appropriated, either by the federal government or a private party, to be disbursed to a defined group of people injured by a particular adverse event. Compensation funds of this kind satisfy some of the relevant criteria: the system tends to treat injured individuals alike and distribute compensation with maximum efficiency and minimum administrative burden. 65 Nevertheless, because these systems are retrospective-created after an injury-causing event occurs-they do not incentivize the relevant actors to mitigate risk of harm to others.
In addition, a national compensation fund would be both ill equipped to address the more complicated issues of causation that arise in the context of research-related injuries and would likely lack sufficient political will for implementation. For example, in order to facilitate expedient claims processing, the administrators of the September 11th and BP Deepwater Horizon Funds were able to articulate categories of claimants and compensable injuries based on knowledge of the triggering event rather than engaging in a detailed case-by-case causal analysis. Defining categories of eligible claimants would be challenging in the research context because a wide array of protocols and procedures can result in injury. Moreover, like the Vaccine Court, a national compensation fund for research-related injuries would likely require creation of a new
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bureaucracy, a substantial obstacle in the absence of a particular triggering event that would shore up political will for injured research participants.
A final approach, and the one this article adopts, is that of a no-fault insurance/selfinsurance plan. This type of plan-discussed in more detail in the next sectionoffers several advantages. Like a specialty court or national compensation fund, an insurance/self-insurance system can treat like cases alike and distribute compensation with maximum efficiency and minimum administrative burden.
66 Unlike a specialty court or compensation fund, however, this approach itself incentivizes research sponsors to manage and mitigate risks by forcing institutions to internalize the financial costs of research-related harms. In addition, an insurance/self-insurance plan best enables decision makers to make nuanced case-by-case determinations of causation. 67 Moreover, because individual institutions can implement this system voluntarily, the approach does not require the creation of a new centralized bureaucracy, and can therefore proceed in the absence of national political will. Finally, unlike a specialty court or national compensation fund, a no-fault insurance/self-insurance requirement best aligns with the approach taken by most foreign countries, 68 thereby allowing the United States to meet or exceed international legal norms related to compensation for research-related injuries.
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Some question whether modification of the United States' current approach to the problem of compensation for research-related injuries is needed at all. The fact is that the system is fundamentally broken. The United States continues to rely on a tort system that limits the success of almost all research-related injury lawsuits and on research participants' personal insurance as the primary means of compensation for researchrelated injuries. This approach falls far short of the goals of compensatory justice. The primary critique of implementing a no-fault compensation system is that it would be too costly to implement, an argument not borne out by empirical data. 70 More importantly, the costs of research-related injuries are not costs created by developing a 66 Whether no-fault insurance/self-insurance plans are equitable across institutions, meaning they treat similarly injured research participants similarly, depends on how the system is implemented. If the system is set forth with specificity in federal regulations, see infra section Modifying the Federal Framework, it will treat like cases alike. If, instead, individual institutions separately and voluntarily adopt this approach, then there may be disparities in levels of compensation awarded to injured research participants across institutions. no-fault compensation system-they are costs that are currently absorbed by others (including injured research participants).
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CRE ATING A FAIR AND EFFICIENT NO-FAULT SYSTEM FOR RESE ARCH-REL ATED INJURIES
The broad no-fault compensation system proposed in this article builds upon the success of smaller institution-driven programs that have a history of fairly and efficiently compensating injured research participants in the United States. 72 The recommended system also shares similarities with international no-fault compensation plans used to compensate injured research participants around the world, 73 and with no-fault compensation plans adopted in the United States in other contexts. 74 To successfully implement the proposed system, research institutions and sponsors must undertake four obligations: first, they must secure adequate funds-either by self-insuring or acquiring sufficient insurance-to provide medical care and financial compensation for researchrelated injuries; second, they must appoint an administrator to evaluate and manage claims; third, they must ensure that sufficient information about the compensation system is disclosed in the informed consent process; and fourth, they must maintain adequate records about the compensation system.
At the outset, however, it is essential to establish clear lines of responsibility for establishing, funding, and maintaining the compensation system. When research institutions engage in research without sponsors, the institution is responsible for administering the claims system and providing medical care and compensation, as described below. When research institutions conduct research with industry sponsors, the two parties should negotiate and allocate responsibility for administration of the claims system and for the costs of research-related injuries. 75 For trials that are industry sponsored but not conducted at research institutions (eg conducted by contract research 71 The federal regulations already require certain research protections-most notably IRB approval of research and informed consent processes-that can be costly to administer. organizations), the industry sponsor bears responsibility for administering the claims system and providing care and compensation to research participants. For multisite research, the expectation is that each institution has a system for compensating injured research participants enrolled in research at their site. Certain aspects of the compensation system could, however, be negotiated and allocated among the various sites.
Institutional and Sponsor Responsibilities
Secure Adequate Funds Any institution or sponsor conducting human subjects research must secure adequate funds to cover potential claims. 76 Institutions and sponsors can indemnify participants by either self-insuring-setting aside funds to cover the costs of medical care and financial compensation for research-related injuries-or by purchasing private insurance that provides the same coverage. Historically, institutions have found it more cost effective to self-insure, as the cost of private insurance is often significantly higher than any injury payouts. 77 Institutions and sponsors are expected to set aside funds (or purchase insurance policies) sufficient to compensate injured participants, taking into account the number of trials currently being conducted or sponsored, the number of research participants currently enrolled in trials, and the riskiness of the research protocols.
78
Appoint an Administrator
Research institutions and industry sponsors must appoint an administrator to evaluate and manage claims. Research institutions and industry sponsors may either appoint an internal administrator or hire an independent third party to serve as administrator.
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In either case, the administrator must be an individual or group that can receive initial injury reports, summon the resources and expertise necessary to evaluate the reports (including by bringing in specialists to help assess whether an injury is research related), 76 This requirement applies to all institutions conducting human subjects research, including non-profit organizations, some of which already self-insure or purchase commercial insurance to compensate for researchrelated injuries. 78 Smaller institutions that are partnering with larger research centers or receiving grant money should take compensation for research-related injuries into account in making those financial arrangements. Ultimately, the amount that must be set aside is proportionate to the research risks taken on by the institution, and is subject to negotiation for contributions between the institution and research sponsors. 79 An external administrator that administers a compensation system for a number of institutions offers the advantage of developing expertise in evaluating research-related injury claims, thereby streamlining the evaluation process and facilitating consistency in compensation across institutions. Choosing an external administrator may also eliminate real or perceived conflicts of interest. There are, however, some practical constraints that may make appointing an external administrator infeasible in this context. For example, if the number of research-related injuries is as low as some suggest, then the costs of hiring an outside administrator could significantly outpace compensation payments to injured research participants. Additionally, for many organizations, appointing an external administrator could cost more than naming an existing, internal employee to that position.
and disburse funds consistent with the parameters set forth below. The administrator should act in accordance with the mission of helping institutions and sponsors fulfill their ethical obligation to care for and compensate injured research participants.
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Disclose the Availability of Compensation Information about the compensation system must be adequately disclosed during the informed consent process. Informed consent documents must (1) explain how participants can report a suspected research-related injury, including the contact information for the administrator in the event of a suspected research-related injury; (2) describe the claim evaluation process; and (3) include a statement that medical care and some types of financial compensation will be made available if a participant's injury is found to result from the research, but that punitive damages are not awarded under this compensation system. The informed consent document must also inform participants that they are expected to report a suspected injury to the administrator as soon as possible, but in all cases within one year of the incident that gave rise to the injury, and that evaluation of claims brought later than one year after the incident will be undertaken at the discretion of the administrator. 81 IRBs play an important role in ensuring that informed consent documents adequately provide all of this information to research participants.
Maintain Adequate Records
Even in the absence of a full-fledged no-fault compensation program, research institutions and sponsors can and should take immediate steps to maintain records about the number and types of research injuries reported, how those injuries are addressed, and the costs of addressing them. Once institutions and sponsors adopt no-fault compensation plans, they must also keep adequate records about the claims evaluation process for each claim brought under their program. 82 The expectation is that this information will help promote consistency in outcomes within and across institutions, and will provide additional data about the rates, types, and costs of research-related injuries.
83 80 The administrator is expected to negotiate fairly with injured research participants. One incentive to negotiate fairly is that a reasonable offer made by an institution and accepted by an injured research participant means that the claim will not subsequently be brought as a tort lawsuit. See infra section Claims Evaluation-Waivers and Appeals. Moreover, it is possible that as time passes, external third party evaluators will emerge in much the same way as have external IRBs. Institutions could therefore choose to outsource review of injury claims as a way of heightening assurances of impartiality. 81 Injured research participants who fall outside the no-fault compensation system can still look to the tort system, although recovery in tort will remain a challenge for most research participants. See supra section Inadequacies of the Status Quo. 82 This records retention process should comply with all relevant state and federal regulations concerning patient and research participant privacy. 83 Lack of data is often cited as one reason that a no-fault compensation has not been implemented. See eg Ethical and Policy Issues, supra note 2, at 125 ('More information is needed about the nature and extent of researchrelated injuries and uncompensated research injuries.'); COMPENSATING FOR RESEARCH INJURIES, supra note 14, at 43 ('To determine the need for, and practical feasibility of, a compensation program, the Commission recommends that a small experiment be undertaken over a three to five-year period.'). The Presidential Commission for the Study of Bioethical Issues most recently recognized the lack of empirical data on this issue. See MORAL SCIENCE, supra note 6, at 64 ('The nature and extent of injury, the type of research in which the injury is occurring, and the costs of injury to subjects, investigators, and society have not been systematically studied.').
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Claims Evaluation Eligibility Research participants in both therapeutic and non-therapeutic research are eligible to apply for no-fault compensation. 84 In the event of injury, a research participant or the participant's legal representative are the only eligible claimants. 85 In the event of disability or death, however, a participant's dependents may also be entitled to compensation. In such cases, the compensation system should generally rely on state law to determine eligible beneficiaries.
86 Accordingly, if a decedent has a will, that testamentary document determines the eligible claimant(s). 87 If the decedent does not have a will, state laws governing intestacy determine the eligible claimant.
Compensable Injuries
To qualify as compensable, 88 an injury must first, be caused by research participation and, second, be the type of injury for which compensation is justified as an appropriate remedy. 89 As described below, an injury is compensable if the medical or financial harm was caused by research participation, and acute medical treatment was insufficient to mitigate the harm suffered.
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Causation
The question of which injuries are caused by research participation is complex and has its roots in the traditional legal and scientific notions of causation. 91 To be eligible for compensation under the proposed system, a preponderance of the evidence must demonstrate that research participation was more likely than not a factual, or 'but for', cause of the participant's injury (ie the injury would not have occurred 'but for' the research participation). 92 Research injuries include those resulting from the administration of 84 See infra section Ethical Justifications for Compensation and text surrounding footnotes 44 and 45. 85 This approach has been used in numerous compensation systems and serves to limit the class of potential claimants to an appropriate and objectively verifiable universe. UPHEAVAL 72 (2012) (describing the approach taken in the 9/11 victims' compensation fund). This approach has the benefit of allowing hospital procedures to fit neatly into the legal systems of the states in which they are governed. 88 A compensable injury is one for which financial compensation is owed. 89 Pike, supra note 7, at 56. 90 Acute medical care should be provided free of charge under the proposed no-fault system. If the research site does not have the capacity to provide acute care for injuries (eg a contract research organization facility), then any costs for acute care provided elsewhere are subject to reimbursement and should be considered a compensable injury. 91 research interventions and those that arise from the performance of related medical procedures that would not be performed in the ordinary course of clinical care. 93 In these cases, it can be fairly said that research participation leads to a set of circumstances that differs materially from what would otherwise have occurred, and that set of circumstances leads to the injury. 94 Questions of causation are more difficult to parse in cases where individuals are involved in so-called therapeutic research. 95 When determining whether a researchrelated injury has occurred in trials involving patient participants, one factor to consider is whether research participants were deprived of the standard of care treatment for their medical condition. 96 To determine whether a research-related injury has occurred, the decision maker should weigh the difference between what would have happened had the standard of care been administered and what actually happened as a result of the research procedures.
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Injuries that occur during research, but that are not attributable to the research itself (for example, a car accident that occurs en route to the research site) should not be eligible for compensation. 98 This limitation is both a matter of policy-limiting coverage to injuries that are within the scope of risk that the compensation plan is designed to address-and a matter of compensatory justice-ensuring coverage for injuries suffered in the course of undertaking risks for the benefit of others. 99 In cases where there is culpable or tortious conduct on the part of a third party, the tort system-rather than a no-fault compensation system-is better equipped to make an injured research participant whole. 93 See Larkin, supra note 91, at 364, 368 (discussing the relationship between causation by omission and the standard of care). Determinations and attributions of causation are routinely made in the adverse-event reporting and medical malpractice contexts, and similar forces are at work here. 94 Id. at 363. 95 Compensatory justice nevertheless acknowledges that the decision to participate in research, which involves assuming additional research risks to produce societal benefit, warrants compensation when injuries result from research-related interventions. See Id. at 353; see also supra section Ethical Justifications for Compensation (providing an ethical justification for including patient participants, who are enrolled in so-called therapeutic research, in the class of potential claimants). 96 Larkin, supra note 91, at 366, 367. 97 See Id. 98 To give another example, if an individual participates in research for a novel therapy intended to treat the participant's underlying condition, any injury incurred that is over and above what the participant would have suffered as a result of the natural progression of the underlying condition, would be entitled to compensation because participation in research, rather than the underlying disease, caused the participant's injury. However, when a patient participant's injury is caused or worsened by the patient's own failure to follow the trial protocol, attribution of cause to clinical trial participation may not be warranted. See Id. at 363, 364. 99 See supra section Ethical Justifications for Compensation (discussing compensatory justice). Compensation is intended to redress injuries suffered by individuals who undertake risks in an activity that is for the benefit of others. This limitation on the compensation system is consistent with the approach taken in RESTATEMENT (THIRD)OFTORTS:PHYSICAL&EMOTIONALHARM ch. 6 Special Note (2010) (eliminating the term 'proximate cause' in favor of the more precise term 'scope of liability'). Because there is no tortious conduct to define the scope of liability in a no-fault compensation plan, it is more appropriate to define the scope of liability by examining the types of risks that the compensation plan was put in place to guard against. See Id.; Larkin, supra note 91, at 361, 362. Some have claimed that only foreseeable risks should be compensable, but this position is untenable because research inherently involves risks that are unknown and unknowable, particularly for the research subject, who is in a position of information asymmetry. Limitations should therefore not be placed on the range of compensable injuries based on the foreseeability of the biomedical research risk. See Id. at 338 (citing MORAL SCIENCE, supra note 6, at 70).
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Degree and Type of Injury In the absence of fault, compensation should be provided only in cases of demonstrable medical and financial injury. 100 Many research-related injuries may be small or insignificant in nature, requiring little or no further medical care and resulting in no financial harm. 101 For these injuries, compensation is unnecessary to redress the harm caused. For more serious injuries, however, compensation is required. All injuries requiring medical care beyond acute care warrant compensation. 102 Financial injuries, such as lost wages and disability, that stem from medical injuries should also receive compensation.
Evaluation Process
Claims for compensation must be addressed fairly and efficiently by a system that is transparent and accessible to research participants. The compensation system is triggered when the system administrator is contacted by either a participant, who suspects he or she has suffered a research-related injury, or a principal investigator (PI), who reports a research-related adverse event. Regardless of how the claim arises, the administrator must open a case file and request a preliminary determination from the PI about the likelihood that the participant's injury was caused by research participation. Because the PI often has the most detailed knowledge of the research protocol and any underlying medical conditions being studied, he or she is generally best qualified to determine whether a participant's symptoms reflect a possible adverse reaction to the study intervention or procedures, or are instead unrelated to the study or related to the natural progression of the participant's underlying illness. 103 PIs are expected to make fair and timely preliminary determinations (ie, within 7 days of the initial report, or sooner if circumstances demand).
After the administrator receives the PI's preliminary determination, the administrator must notify the participant of that determination and grant the participant notice of a right to be heard during the claims evaluation process. This includes the right to present documentary evidence of the nature and extent of any injury-both physical and financial-and the relatedness of the injury to research. 104 Once in possession of all relevant evidence, the administrator must evaluate the information and make a final determination about whether the participant's injury is compensable. If after reviewing 100 See Larkin, supra note 91, at 370, 371 (arguing that no-fault compensation is only required in cases of medical and financial injury, and that intangible harms, such as dignitary or spiritual injuries may be addressed by other mechanisms). 101 See Pike, supra note 7, at 57 ('Minor injuries, such as bleeding or bruising, should be dealt with on-site and on-the-spot.'). 102 For these purposes, health care includes medical care, mental health care, dental care, and physical therapy. 103 PIs may not be entirely free from conflicts of interest. On the one hand, they may have an interest in maintaining an unblemished safety record, which could influence them to make a decision that injuries are unrelated to the research. Alternatively, PIs may be interested in protecting their research participants, which could lead them to favor compensation, regardless of whether the injury is actually research related. The review and appeals process are intended to safeguard the participants and institution/sponsor from these potential conflicts. 104 GM IGNITION SWITCH, FINAL PROTOCOL, supra note 74, at 11 ('Both the individual claimant and GM reserve the right to submit to the Facility any information deemed relevant to the Administrator's evaluation and determination of any such Individual Death Claim or Category One Physical Injury Claim before the final processing and determination of the claim.').
all evidence, the administrator determines that it is more likely than not that the participant's injury was caused by the research, compensation should be offered commensurate with the injury suffered. 105 If, taking into account all evidence presented as viewed in the light most favorable to the research participant, the administrator determines that the injury is not research related, no compensation will be offered.
106 Administrators are expected to make determinations in a fair and timely manner (ie within 60 days, or faster if circumstances demand).
Remedies
Separate and apart from compensation, medical care must be made available in proportion to the seriousness of the underlying research-related injury. Acute medical care for research-related injuries must be provided and should, when possible, be provided free of charge. If the participant is billed for the cost of acute care necessary to mitigate the harm from a research-related injury, he or she should be reimbursed through the no-fault compensation system. 107 With respect to long-term medical care, the compensation plan should offer injured research participants a choice of receiving either long-term medical care at the institution where they suffered the injury, or a lump sum payment designed to compensate for the cost of future medical needs. In addition to compensation for medical care, financial remedies available should include payment for disability (either short or long term) and a death benefit available to the next of kin.
Disability payments for both long-term and short-term disabilities should be tied to a recognized national standard.
108 Short-term disability payments are warranted only if the financial burden from missed work and attendant costs is greater than what would ordinarily be required of trial participants.
109 Long-term disability, by contrast, is compensable whenever the participant is likely to suffer lasting health effects of the 105 See supra section Causation. To award compensation, the administrator must determine that 'it is more likely than not that . Feb. 5, 2015) . (which sets the benefit for all coal miners based on the equivalent disability payment for an employee at GS-2, Step 1). 109 For example, if a participant is participating in a clinical trial wherein participants are expected to be hospitalized for 10 days and suffers a complication during the trial, which would ordinarily have required hospitalization if it had occurred out of the trial setting, but did not require any actual lengthening of the participant's hospital stay or time away from work, no compensation beyond the cost of treatment would be owed.
claims if another entity is responsible for paying. 117 Per these provisions, no-fault compensation systems are considered primary payers, and Medicare generally will not pay for an injury or illness covered by no-fault compensation. 118 Similar requirements apply under Medicaid Third Party Liability provisions, which require states to seek payment for medical expenses from liable third parties before paying a claim from Medicaid funds. 119 Accordingly, institutions and sponsors should be aware that offers to provide no-fault compensation may affect payment otherwise due to Medicare or Medicaid recipients. 120 This administrative barrier could be overcome if the Medicare Secondary Payer provisions and analogous Medicaid Third Party Liability requirements were modified so that payments made under a no-fault compensation system were exempted from consideration in the application of those provisions, or, alternatively, if the Centers for Medicare and Medicaid Services provided guidance on when and how the secondary payer and third party liability provisions should be applied to injured research participants who are also Medicare or Medicaid beneficiaries.
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Waivers and Appeals A research participant's acceptance of an offer of financial compensation made under this system extinguishes future legal claims against the institution or sponsor arising from the injury, and a statement to that effect should be signed by all parties. 122 Injured participants who reject the administrator's decision can either request alternative dispute resolution with a mutually acceptable, independent expert paid for by the institution or sponsor, or they may bring suit.
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This ethical analysis is not novel. For more than four decades, national advisory bodies have considered research-related injuries and have repeatedly concluded that participants are entitled to receive medical care and financial compensation for research-related injuries. Despite consensus on this point, no steps have been taken to implement systematic no-fault compensation for research-related injuries in the United States. Rather, injured research participants are left to the vagaries of the tort law system, an approach that leaves participants to either shoulder the physical and financial burdens of their research-related injuries alone or play the 'litigation lottery', with its daunting odds.
Certain institutions have taken steps to provide no-fault compensation to injured research participants, but these institutions remain the exceptions to the rule. Without uniform and systematic no-fault compensation, the inconsistent policies of institutions and sponsors leave many research participants unprotected and provide uneven redress for others. This inconsistency, which is intensified by the growth of multisite research and the move to single-IRB review, is ethically unjustifiable and pragmatically untenable.
This article therefore proposes a no-fault compensation system that aims to treat like cases alike, offer just compensation for the harm sought to be remedied, and disburse compensation with maximum efficiency and minimum administrative cost. This approach should be mandated by modification of the regulations governing research, and in the meantime, voluntarily adopted by research institutions and industry sponsors. By describing the eligible claimants, defining compensable injuries, establishing the remedies to be provided, and setting forth a standardized process for evaluating claims, the system proposed in this article seeks to rectify an ethical infirmity that has endured for far too long.
